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Abstract of JP2000056132 

PROBLEM TO BE SOLVED: To provide a liq. crystal display device with excellent visibility as for 
contrast, monochromatic display or the like in a broad visual angle by providing a thinner phase 
difference plate which effectively compensates for a double refractivity by a liq. crystal cell. SOLUTION: 
A liq. crystal display device is constituted by a phase difference plate, a laminated polarizing plate, and 
the phase difference plate and/or the polarizing plate at least on one side of a liq. crystal cell. The 
phase difference plate satisfies 200 nm<Re<500 nm and Re<Rz, when nx and ny are main refractive 
indexes in an intra-plane and nz is a main refractive index in a direction of the thickness, and further 
there are relations of nx>ny, (nx-ny)d=Re and (nz-nx)d=Rz. The laminated polarizing plate consists of a 
laminated body of the phase difference plate and a polarizing plate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the suitable phase contrast plate for an improvement of 
the viewing-angle property by optical compensation of a liquid crystal cell, the laminating polarizing plate 
which used it for the list, and a liquid crystal display. 
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PRIOR ART 



[Description of the Prior Art] The technique of arranging a phase contrast plate to a liquid crystal cell 
compensating the optical property based on a birefringence for the purpose of prevention of a foreground 
color, contrast, etc. changing with the viewing angles which look at a display by the birefringence by liquid 
crystal, and improving a viewing-angle property is proposed. 

[0003] Conventionally, as a phase contrast plate for this compensation, what carried out the laminating of 
the uniaxial stretched film was known. However, since there was the need of controlling the crossed axes 
angle of requiring a laminating process or an extension shaft to altitude, if it was deficient in manufacture 
effectiveness, and the uniaxial stretched film of two or more sheets was required and the phase contrast 
plate pulled by lamination, there was a trouble which a liquid crystal display forms into a thick mold. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the phase contrast plate by this invention, by satisfying the above- 
mentioned conditions of Re and Rz, altitude can be compensated for change of the display property by 
the viewing angle based on the birefringence of a liquid crystal cell, and the liquid crystal display which is 
excellent in visibility, such as contrast and monochrome display, can be obtained. 
[0007] 

[Embodiment of the Invention] The phase contrast plate by this invention satisfies 20 nm<Re<500nm and 
Re<Rz, when the principal indices of refraction of nx, ny, and the thickness direction are set to nz for the 
principal indices of refraction within a field and thickness is made into d, d=Re (nx-ny), and d=Rz (nz-nx) 
by nx>ny. 

[0008] The phase contrast plate in which the aforementioned property is shown can paste up a heat 
shrink nature film on one side or both sides of for example, a polymer film, and can obtain it with the 
method used as the form birefringence film with which the polymer film was processed and thickness 
increased under grant of the shrinkage force by heating. 

[0009] In the above, from points, such as the efficient achievement nature of the above-mentioned 
property, as a heat shrink nature film, contraction in one directions, such as the cross direction (MD) is 
5% or more, and contraction of the direction which intersects perpendicularly with the above of the die- 
length direction (TD) etc. is 8% or more, and 30% or less of thing can use [ the differential shrinkage of 
these rectangular cross direction ] preferably. 

[0010] On the other hand, although the proper method by for example, the roll drawing machine, a biaxial- 
stretching machine, etc. can be taken for the aforementioned processing, as for processing temperature, 
it is more desirable than points, such as the efficient achievement nature of the above-mentioned 
property, to carry out to more than the glass transition point near the glass transition point of a polymer 
film. Properties, such as the refractive index concerned in the form birefringence film obtained, are 
controllable by thickness change of the class of polymer film, thickness and contraction, processing 
temperature, and a polymer film etc. 

[001 1] The proper thing which can form a bright film can be used as a polymer which forms the film of 
said processing object, and there is especially no limitation. The polymer which is excellent in 
transparency and in which light transmittance can form 80% or more of film above all is desirable. 
Moreover, from points, such as the efficient achievement nature of the conditions about above- 
nnentioned Re and above-mentioned Rz, the ingredient below 5/1012cm2/dyn can use [ a photoelastic 
coefficient ] preferably. 

.0012] Moreover, although a polymer film can be classified according to the relation between the 
sxtension direction and a refractive index as what shows a forward or negative birefringence property 
and the all can be used in this invention as aforementioned, the film which consists of a polymer which 
shows the forward birefringence property that the refractive index of the extension direction becomes 
nigh is more desirable than the point of obtaining what attains the property concerned efficiently with the 
above-mentioned mode of processing, and is excellent in thermal resistance etc. 
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[0013] As a polymer which can form the form birefringence film in which a forward birefringence property 
is incidentally shown, a polycarbonate, polyvinyl alcohol, a cellulose system polymer, the polyester like 
polyethylene terephthalate or polyethylenenaphthalate, polyarylate, polyimide, a norbornene system 
polymer, polysulfone, PONOETERUSURUHON, the polyolefine like polypropylene, etc. are raised, for 
example. Above all, it is amorphous and the polymer which is excellent in thermal resistance can use 
preferably. 

[0014] A polymer film may be formed by the casting methods, such as for example, the casting method, 
and proper methods, such as an extrusion method. The solution producing-film methods, such as the 
casting method, are more desirable than the point of obtaining a polymer film with little thickness 
nonuniformity, orientation distorted nonuniformity, etc. Although the target phase contrast etc. can 
determine the thickness of a polymer film suitably, generally it is set to 20-300 micrometers above all 
10~500 micrometers. 

[0015] Although it is more desirable than points, such as thin— shape— izing, to be formed as a single layer 
material of a form birefringence film as for the phase contrast plate by this invention, it may be formed as 
a layered product of congener or a form birefringence film of a different kind, and may be protected 
thru/or reinforced with an isotropic transparent polymer layer, an isotropic glass layer, etc. 
[0016] The phase contrast plate by this invention can be preferably used for compensation of the 
viewing-angle property by the birefringence in various kinds of liquid crystal cells, such as TN molds and 
the STN molds which prevented the fall of the contrast for example, in the direction of a transverse 
plane, such as denial compensation of the direction phase contrast of strabism, and denial compensation 
of the phase contrast of the direction of a transverse plane, and the direction of strabism, and pi mold, 
etc. 

[0017] Although it can use for optical compensation of a liquid crystal cell etc. preferably like the above, 
the phase contrast plate by this invention can also be used as a layered product with a polarizing plate, 
when the display which consists of the liquid crystal cell is accompanied by the polarizing plate. The 
laminating polarizing plate was illustrated to draw ing 1 R> 1. For 1, a polarizing plate and 2 are [ a glue 
line and 3 ] phase contrast plates. In the example of drawing, in order to paste a liquid crystal cell etc., 
the glue line 2 which consists of a binder is attached to the outside of the phase contrast plate 3 
[0018] A proper thing can be used for the aforementioned polarizing plate, and there is especially no 
limitation. The polarization film which consists of a polyene oriented film like the thing and the 
dehydration processing object of polyvinyl alcohol which iodine and/or dichromatic dye were made to 
stick to the hydrophilic high polymer film like a polyvinyl alcohol system film, a partial formaHzed 
polyvinyl alcohol system film, and an ethylene-vinylacetate copolymer system partial saponification film, 
and were generally extended, or the demineralization acid-treatment object of a polyvinyl chloride etc. 
thru/or the thing which prepared the protective layer in it are used. 

[0019] Transparent adhesives, such as acrylic, thru/or a binder, etc. can be used for the laminating of a 
phase contrast plate and a polarizing plate. There is especially no limitation about the class of the 
adhesives etc. What does not require a process hot by hardening, desiccation, etc. in the case of a 
laminating is desirable, and what does not require hardening processing or the drying time of long duration 
is more desirable than the point of preventing change of optical properties, such as a phase contrast 
plate. In addition, when carrying out the laminating of that from which a refractive index differs, the 
adhesives which have a middle refractive index from points, such as control of reflection loss, are used 
preferably. 

[0020] Formation of the liquid crystal display using the phase contrast plate by this invention can be 
Derformed according to the former. That is, an according [ on this invention and ] to this invention like 
the above although formed by assembling suitably component parts, such as phase contrast plate [ for 
iquid crystal cell and optical compensation ] and as occasion demands polarizing plate [ liquid crystal 
display ]-generally and lighting system, and incorporating drive circuit etc. phase contrast plate is used 
For the thing for optical compensation, there is especially no limitation except for the point of a liquid 
crystal cell prepared in one side at least about it, and it may apply to the former correspondingly. 
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[0021] Therefore, proper liquid crystal displays, such as a liquid crystal display which has arranged the 
polarizing plate on one side or the both sides of a liquid crystal cell, and a thing which used the back light 
or the reflecting plate for the lighting system, can be formed. As for the phase contrast plate for optical 
compensation, in the case of the liquid crystal display using a polarizing plate, it is more desirable than 
the point of a compensation effect etc. to arrange between a liquid crystal cell, a polarizing plate, 
especially the polarizing plate by the side of a check by looking. On the occasion of the arrangement 
what was used as the above-mentioned laminating polarizing plate can also be used. 
[0022] The example of a configuration of the liquid crystal display which used the polarizing plate for 
drawing 2 and drawing 3 was shown. For 4, a liquid crystal cell and 5 are [ a back light system and 6 ] 
reflecting layers. In addition, 7 is an optical diffusion plate. The lighting system which the lighting system 
which arranges the phase contrast plate for [ in the thing of drawing 4 ] optical compensation to both 
sides is the thing of a back light mold, and, as for the thing of drawing 5, arranges the phase contrast 
plate for optical compensation only at one side is the thing of a reflective mold. 

[0023] In the above, laminating unification may be carried out and the formation components of a liquid 
crystal display may be in a separation condition. Moreover, on the occasion of formation of a liquid 
crystal display, proper optical elements, such as a diffusion plate, an anti glare layer and an antireflection 
film, a protective layer, and a guard plate, can be arranged suitably, for example. 

[0024] What compensates the phase contrast by the birefringence of a liquid crystal cell over the large 
viewing-angle range as a phase contrast plate for optical compensation is used preferably. Thereby, 
coloring prevention etc. is attained over the large viewing-angle range. Although the liquid crystal cell to 
apply is arbitrary, it is preferably applicable to liquid crystal cells, such as TN mold for forming a TFT 
mold liquid crystal display etc., and pi mold. 
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TECHNICAL PROBLEM 



[The technical technical problem of invention] This invention makes it a technical problem to obtain the 
thin phase contrast plate with which altitude can be compensated for the birefringence by the liquid 
crystal cell, and to obtain the liquid crystal display which is excellent in visibility, such as contrast and 
monochrome display, in the large viewing-angle range. 
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MEANS 



[Means for Solving the Problem] When this invention sets the principal indices of refraction of nx, ny r and 
the thickness direction to nz for the principal indices of refraction within a field and thickness is made 
into d, d=Re (nx-ny), and d=Rz (nz~nx) by nx>ny ( The phase contrast plate characterized by satisfying 20 
nm<Re<500nm and Re<Rz, And the laminating polarizing plate characterized by consisting of a layered 
product of it and a polarizing plate and the liquid crystal display characterized by the thing of a liquid 
crystal cell for which it has said phase contrast plate, or it and a polarizing plate in one side at least at a 
list are offered. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



5/23/2006 



JP K 2000-056132,A [EXAMPLE] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Cast continuously the 20-% of the weight solution by the methylene dichloride of the 
molecular-weight about 80,000 polycarbonate which consists of example 1 phosgene and a 
polycondensation object of bisphenol A on the steel drum, and strip it off one by one, it was made to dry, 
and phase contrast obtained the polycarbonate film (photoelastic coefficient of 7.4/1 01 2cm 2/dyn) of 
about 0 by 60 micrometers in thickness. 

[0026] Next, it exfoliated, after TD contraction pasted up the polypropylene film which is 20% through the 
acrylic adhesive layer at 35% on both sides of said film and MD contraction performed 8% of contraction 
to the polypropylene film at 162 degrees C by the roll drawing machine, and the form birefringence film 
(phase contrast plate) with a thickness of 76 micrometers was obtained. 

[0027] TD contraction exfoliated, after performing 4% of contraction to one side of a polycarbonate film 
with a same thickness [ as example 2 example 1 ] of 60 micrometers at 150 degrees C by the roll drawing 
machine at the polypropylene film by MD contraction pasting up the polypropylene film which is 40% 
through an acrylic adhesive layer at 20%, and it obtained the form birefringence film (phase contrast 
plate) with a thickness of 72 micrometers. 

[0028] After phase contrast obtained the polycarbonate film of about 0 by 100 micrometers in thickness 
according to example 3 example 1 , it exfoliated, after TD contraction pasted up the polypropylene film 
which is 35% on the both sides through the acrylic adhesive layer at 25% and MD contraction performed 
5% of contraction to the polypropylene film at 158 degrees C by the roll drawing machine, and the form 
birefringence film (phase contrast plate) with a thickness of 127 micrometers was obtained. 
[0029] 5% of contraction was performed to the polypropylene film at 158 degrees C by the roll drawing 
machine, and also MD contraction pasted up the polypropylene film whose TD contraction is 50% at 10% 
on example both sides of a comparison, and the form birefringence film (phase contrast plate) with a 
thickness of 77 micrometers was obtained according to the example 1. It was what a wrinkle cannot 
generate and use for this film in the direction of TD concerned. 

[0030] About the form birefringence film obtained in the evaluation trial 1 optical-property example and 
the example of a comparison, the principal indices of refraction nx, ny, and nz of the thickness direction 
were investigated in the film plane (the product made from the Oji measuring machine machine, KOBRA- 
21ADH; parallel-nicol rotation method principle), and Re and Rz were computed from the value. 
[0031] The aforementioned result was shown in degree table. 



nttp:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



5/23/2006 



JP.2000-056132.A [EXAMPLE] 



Page 2 of 2 





Tlx 


n y 


n s 




Re(na) 


Rz(nm) 




1.5847 


1.5836 


1. 5867 


7 6 


7 8 


15 2 


mmm2 


1.5846 


1.5841 


L 5863 


7 2 


3 7 


12 0 


^60! 3 


1.5847 


1.5817 


L 5886 


12 7 


3 7 5 


5 0 6 


it « W 


1.5856 


1.5818 


1. 5876 


7 7 


2 9 5 


15 6 



[0032] When the polarizing plate is arranged through the phase contrast plate obtained in the examples 
1-3 on both sides of an evaluation trial 2 TN-liquid-crystal eel and the display property by the contrast 
of the direction of a transverse plane and viewing-angle change was investigated, it was the liquid crystal 
display of the high display grace which is excellent in contrast, is changeless in a display property in the 
large viewing-angle range, and is excellent in visibility. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

'Drawing 1] The sectional view which illustrated the laminating polarizing plate 
[Drawing 2] The sectional view which illustrated the liquid crystal display 
[Drawing 3] The sectional view which illustrated other liquid crystal displays 
[Description of Notations] 

1: Polarizing plate 2: Glue line 3: Phase contrast plate 4: Liquid crystal cell 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran^web_cgi_eije 



5/23/2006 



JP,2000-056132,A [DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The phase contrast plate characterized by satisfying 20 nm<Re<500nm and Re<Rz when the 
principal indices of refraction of nx, ny, and the thickness direction are set to nz for the principal indices 
of refraction within a field and thickness is made into d, d=Re (nx-ny), and d=Rz (nz~nx) by nx>ny. 
[Claim 2] The phase contrast plate which consists of a polymer which shows a forward birefringence 
property in claim 1. 

[Claim 3] The phase contrast plate with which a photoelastic coefficient consists of an ingredient below 
5/1012cm2/dyn in claim 1 or 2. 

[Claim 4] The laminating polarizing plate characterized by consisting of a layered product of a phase 
contrast plate and a polarizing plate according to claim 1 to 3. 

[Claim 5] The liquid crystal display characterized by the thing of a liquid crystal cell for which it has a 
phase contrast plate according to claim 1 to 3, or it and a polarizing plate in one side at least. 
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